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Abstract of JP6075238 

PURPOSE:To improve the display grade of a reflection-type 
liq. crystal display device. 

CONSTITUTIONS org. insulating film 42 is formed on the 
thin-film transistor 40 formed on a substrate 31. A contact 
hole 43 and a protrusion 42a are formed when the reflecting 
electrode 38 of the insulating film 42 is formed. The reflecting 
electrode 38 is formed thereon, and the drain electrode 32 
and the reflecting electrode 38 are connected through the 
contact hole 43. Accordingly, since the protrusion 42a is 
formed only on the reflecting electrode 38, the patterning of 
the reflecting electrode 38 is improved, defective insulation is 
not caused between a source bus wiring 36 and the 
reflecting electrode 38, and the display grade is improved. 
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1 

£ ^ Alt* &R«t -5 & <5 

*R3**£Ma«aRa*RB£«fr>T^ 
-rsfi»af«A**RB. 

[R*B2] MEdttBtt. *»flijfcfi*jsn*;r£* 
»«t-r*w*B i Ett<0£**a&AXa?RB. 

W#«3] mrIBdbeS«. 5fe«B«tC. 

af«K»* £ n* c: £ t-r * » #a i £ fz \± 2 e 

R<D£4tSttA»nRB. 

^52 «JBSl±0««^ *>m.z> Z <h *»3fta 

[R2feB5] WEdhSBOO&Sti* 
attAR*RB. 

3, 4£^«5£«ofi[itaffias^a. 

m&rn 7 ] we— **«±t^*$n&5f in uaa 

*»«Tsc££»a£-rs«*Bi. 2, 3, 4, 5 

MBEtHKMU -*»«Jb©«*B«fc3R(WJK:E3«* 

T^*c:i:£»«t-r4Ritfe*fta^»B. 
m*a 9 ] »E-36r»«±©«»B«K:^«an 

2 aa&±0>j0tt*» b^^ci^ t -r«»*a 8 e 

ao5HS«UU»ttB. 

w*n 03 nE-^ataiioaMa^^annc . 

[»#3u 1] n»Eaa<oiaa±t*«anfc«aia 
-r^a^ 8 e«<?>£I*&ra»kRb. 

M*B12] «TEKI*«tt. lWE-**«±©«» < 



(2) ^¥6-7 5 2 3 8 

2 

mm ic^rm \z e**j $ n 5 ii&e«&<d asa>*rB&«t co 
* z l &&mt?z>m&m s mmo^stmwt 

&*z£ si»it*«*a 8 Eaa>£«taKAJk^« 

B. 

[flt«a 1 4 ] ft AS L T^fnlEB $ tl* — # 
©A«<D— «*«««W*£<Z>A»*£*E«- 

^ "rsR»«s«-r5s#ffl«A*^»Bo»a^fjs*c* 

»E-^r»«±©«AB«lca3ett«B*ft#L, ATE 

«5ett»B*njKoB3tta«^afl!iicE3Hjsnfcjtet 

¥R*:frLTB**J:t«ab&aK:«»«fH^ ft 

j«u tfiftR±^&MivR^&tf«inrEE«ta£^js-r 

5Ct *»«^T*S«ffl*A«^iSBO«B*tt. 

5 3 MEB*^RfcL iftER7g<D&}t«« 
©«BR*<S»«RB«a5 4 0 Xa±T*0, ^o^FR 
20 MlcE#J<*nSRBR#<BiMEa«2 0tfm£(TT^5: 

t€#«tT«»*ai 4E«ta>£itaaAS^RBa) 
[00013 

LRR±©«ffl#*] *RWHU *M»»&a>AJt**K 
»T*ctfc:J:oTa»*fT5KI«!«A«^RB*J: 

[0 0 0 23 

30 S^—V^U3>tra— ^, *^yKfHf4^flD« 
AR^RBOJSJBtfftRKRHLTlri*. i£A^ 
^RB©*Tt>n«A»eAWL)t3ttSE»$ii-Ta3K& 
fr5RltffllKA**RBMU ;t-^7-f 

[0 0 0 33 SttBRARsKRB^ttTN 

0K^TyF*77Yy^) #5t, & "5 lS\Z S T N 

^ tC g^CD*^g(7) 1/2 « £*lfcV>£<bl;: 

[0 0 0 43 Z<D£5£i:mm\ZttLT. «#«*/Bl,i 

t, ««#ay^ h • h»at*t#frf sn-s (d. 

L. White aod G. N. Taylor: J. AppI. Phys. 4 5 
4 7 1 8 1 9 7 4). z<D^- KTIi, *#lcJ;*:a 
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3 

£ (Tohru Koizumi and Tatsuo Uchida Proceedings of 
the SID, Vol. 2 9/2, 1 5 7, 1 9 8 8). 
[0 0 0 5] ^O^^^MMSit^^-KT 

[0006] isfristz&z* ±ttefflzmn<D&Kmz 
\z. x ? xmmzmmM\z£'DTfo&rDwz> z t\z<£r> 

[0 0 0 7] 02 5 1;*, T^5r-f yvhU^^SCfcffl 

T. fTFTj tKT. ) lMt*I«2<D¥iiHT 
* 0 . 19 2 6 teBJ 2 5 iZTft-ttyWimmx 2 6 - X 2 6 
6Afc»rBHT*5. £<O*6**<0*« 2 ± 

& 3 #SWC¥fTK«M-S*U FAXEJB3 £ ft 

[0 0 0 8] y-hti4*ioTSfi2Jt04BI:* 

fc->U 3> (S i N.) , BftS/Unv (S i O.) fc£ 

T, r a -S i j > , *«Sa2/»Ja>, CdS 

i#B6 tliS#«<OSB«Ktt, I TO (Indium Tin 0 
xide) *^^^iffi9^11M$nTlr^, 
[0 0 0 9] BI2 5tC^r<t^tC, V— XMTfctty 

- h/uE»3 tmii&w- hmmm s *»/uX3z&-t 
i o t>, y-xM7 tn««:*jRr»ds$nTir^. 

«7*,fctf Fl"f >««8ki. TFTUm, &T 
FT 1 ttX>f y f ®«i WLT^^. 

[0 0 10] S3 2 5i$<fctf0 2 6lC^-rTFTl$^r~r 



3 ) #§S¥ 6 -7 5 2 3 8 

4 

[0 0 1 1 ] 02 7H TZTJ^hVZXttlzm 
^ShSTFT 1 1 1 2O5FM0T&9, 

02 8fct02 7JC^SnS«WB«X2 8-X 2 8*»S 

w ^ da, ? >^;^^d> essKftoy- h/uiE« i 

3#EWC¥fTK*H*5*U FnxiE*l 3^6fi 

y-MMi 4«j»8Lra»5nw5 a y-h;u 

[0 0 12] y-M««l 4^i8oTSSl 2±0D^M 

MMM8l5±EKk a-Si^t>^#»#:@l 
6#JM63*lT<r>*. **#JH1 6<OPoiB«Ktt, a- 
S i fc£j&»<5J«*:3>^ h/§l 7jWg/SS*iTV>*. 
0 — Jj<DZi>?2 hfSl 7±lZttV— X«S1 8£tSg 

Si 9*«aftjgjBS$nTViS. y— x««i 8tctt, y 
- hAxfi» i 3 tmrnw- ms«r 1 5 £&a,t# 

*T*«*B^LT«|&r*y— X/txe«2 3«tSlR 

U-f >«ffi 1 9 fi, T F T 1 1 £«§jG&t- 
[0 0 13] $6C*O±fc*St(0iaa52 0 a£#U 

[0 0 14] eUlOcfcSK, TFT 1 l*J^J*L&a« 

1 2±\z#mmmm2 0 £«w6-ra»&«, iyf>? 

S«m>TW«8flW2 0©affitflfl52 0 

o±\zKamm2 2&Mi&-rz>zt\z&-z>T. saicog 

db£3rr*E3tS£2 2 *JBJ*T* 
[0 0 15] 

> [589!3^*»UJ:5ir*Wi] S2 5^WH2 6 ir 

^^n^^^tr, s»*«9ty-xA # xia*i o t& 

n^>, 02 7^3i:^SI2 8EZ^$n^J: 

^(C, 2 3 £ y- h«KR l 5 ±1:, S 

»«S2 2 £#«*&»Bi2 o±fc-tn-€ f n««rntf, 

Wigc?)j:3^:WBi9 ati^F5?Tfe^. 
[0 0 16] *33*©»«&ft±f fc&a&lcau 

02 7^02 8 TfSS#t*ffi 2 2 Sggfiti, WttH&» 
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5 

cooi7] Gmmmm2 o«> &m2 o astute 

Sfc«6, B0'&'5ia«2 0 alHJfl>ia£»2 0 b«»3&«V— 
««»jK2 0K:J:*»»3Wf*>nr, *tt«UH 

<h maw & * . 

[0 0 18] Sttl 2_ttZ)£:ffit;:d!igB2 Oa$« 

2 o *jfws-r*fc«K 2 2 s/t 

[0 0 19] £SIC, £H«fi2 2*«. SKI 2±\Z& 

<D*m&m i 6^±ix«-fli«ftK2 o ^LtM$n 

£fttt«2 2CW4BW*1#B1 6\Zfr 
»H»fcKftf«*2 4i^CJ: 
53tt««&*/tL, S»li2 2t*«*il 6 £co# 
ItCftM^Ml/TL^K TFTHO»ttStt 
T£1*£« 4£KM1&m2 2 £<DM 

\z, ±£i&f±&mifi5t£.-rz>zLh\ztez>. cnzom 
[0 0 2 0] *&w<Dmmz. ±.m<Dmm&M»L* a 

[0 0 2 1] 

[0 0 2 2] *fe**Wtt, WEi2i«tt, 3F«IUKEai 

[0 0 2 3] *>t*«9itt, J8Erii«fcL 5BHI*tC. & 

[0 0 2 4] *fc*»Wtt, fffiEdhlfcte, lWR«£(r> 

tt**sa>»tt*2a«JKJt<o^tt^'5j«s;:i:*»« 
[0 0 2 5] Mm&mo&zit* 1 0 A<m& 

[0 0 2 6] #5891 tt. mB£M<DSffl/*9 — >1fi. £ . 



(4) 4^^6 -7 5 2 3 8 

6 

[0 0 2 7] *«9!tt, ME-3Erai«±K:»**nfc9l 
[0 0 2 8] *fc*38«tt, #JI©£;frftUT*ttnlEg 

[0 0 2 9] ftfcWMHtt, ttE-^rJ|«±0!)«AJRfl 

[0 0 3 0] */t*56«tt, WE— **«±©Mt»*« 

a? [0 0 3 1] *38Wi* WE»*<3r>di«±(C»«$n>S: 

[0 0 3 2] *58gB«* MEK»«tt, Mf2->*S&± 
©*»*«K^aM(CE^J$tl*ttE«»OOaBOlfi[g 
ti2 0/*m«TT»9* £3t«*gMfftcD4 0 %£K±&& 

[0 0 3 3] *&*5SI8tt- MER*NK«. 

[0 0 3 4] »M£*ftLT*f|HjE« 

mxmz&^T* nE-^x«±cDffAjM{cff3estt 

wsiMfu iWE«*tt»ji*R»oaae*«d*3f:j»ffl 

»«3i*fT^ »snfc»*©i!2ijB±fcmE«»cE)iaa 

[0035] 2*>\z*?z*ftw&. m&mytmmz* m 
40 mnmtottm»tommmfi&»wum<D 4 0 %bl± 
r*o, fr^^mwi\zmm2nz>fft&HM<Dmm&2 0 

[0 0 3 6] 

*iBictt#a«*^*$n-5. ME£it«fi»S5Ktt 

rsA*t**S»rsc:i:fcJ:o"C*^dtfrt)n«. y 
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7 

US. 

CO 0 3 7] *«?8a>K»ai«»*^*BJC*5V>Ttt, 
X SB«*3 J: tfffK h ^ > v 5 X ^ £c if <0 31 (H b ««±T & 
Mi ^r*S*WS«V^ 51® 

#*T*ia«jWM63ns. ^RttBKGndhfcifWrt-* 

AW*]±U »^©3>h^XhiWft±-r*££3Wai5 

GDW^a<*rt*nsct30«*- 3 "ct>, 51® 

CO 0 3 8] £&**WC«Atf, »Edi«3&^aiU«C 

oj*in«Tfca«n*, K»mmtkmkmm<om 

^*^*i%—lCffr*-*"* 

co 040] *&*«wKaAtf, sjEoaB^ew/x^ 

co 0 4i] ^eic^^tc^t*, -*»«±k»j* 
tt**-r*a*Bi*^jEKsn*. rn^<toT. sat* 



(5) W6-7 5 2 3 8 

*H^<o«»3&> e> «>Rit3tt3^» ens, 

CO 0 4 2] *«M«C«Atf, UTWfiJE 

«sn*-»<0»«©-#»R±fc. ©a 

^T. — *»*±<0«»/i«lc^«fliJlzE^I*nfci£h«B 

±fc»*snft«Bw±Ki(WEKit«ft»j«-r*. 

#T£Jg«<tfc£. ^I^i^^fl *»f::a>:3J9— 

co 0 4 3] $fc*Kwc«;ttf, mm&m^mmz 
5fe*«tt*Bfi«*r»dEsnT*5 0, *fc«fEifi«ttia 
rnettvsrnt>*sw>sA*^s©A*t3tK»u ^ 

a? co 0 4 4] £&*#9n;:tt;Ltf* roEiascoKsfil 
o ximJKT«catfns. swt, 
MDjystt. i o Mm^Tr^^^ie), taEaaBos 

$ £«M0)J9$ J; D fc/h 3 < T S C £ ic<fc^ TfftS^ 
A*a»&<©A#3teK#U *^BW::fi»fc:*fa'^Ka 

So 

CO 0 4 5] ^c^WcS^tf. WE-**«±©« 
»««JcEW^n*WE**c0d!i«<DKffl^«(O«*a[ 

£a&T*3 0, S»SttttEifb«±«C«»l6««*^LT 
fl*jS*nT^*jfc«>, KViSJt**s#sns. MEKIt 

CO 0 4 6] M»ft^WELr# 
fnJE»^ns-*fc0SffiO-*S«i:lC, 

®A»3t*s»-r5S»««#-r«Kwa!«aa3K*fli 

tt»»**SMi3n*. lHrEK%tt«lBa. ^«H»cEJ0 

4» sn&aa^«$n>ta3e¥«s^LT»5e45J:^K 
z>. »Efla±^-**sM^«t5i3iesiMd^«s 

n, »akKttWEfl«fcj**lyfc»«i:^:S. ^fblc^ 

»oT#««*n*. 

[0 0 4 7] SW«*M©db*tt, e*tt»»{Cfct?T 

5^? ciOct ^tc, *»(c»a$nsiB»Bi©^aflijfei!b 
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9 

JMrr* - 

[oo4 8] *fe**wfcaAtf, n 

[0 0 4 9] 

&3 2^f>«y— h««3 3*1*H£LTV>*. h/1 

[0 0 5 0] y—h*ti3 3^T$S3 1±(75^:dS 
EC, 3Ht->Vzi> (SIN,), Kft->U=3> (SiO 

y-MS3 3®±^y-h^3 4±trti, 

« ? /U3> (HT, r a -S ij £i2*T« ) , »«A5/ 
Cd S e^^^^fiM3 5^M5n 

^^h*«4i±ic«, ^u^tX r;i^x 

^AJfc2**&jS*y--;*M3 6^11M^n, fft2r 

hm«4 i±icfck y— >;M3 6ti§}«ic 

>«&3 7a*s»&«snT^s. 
[0051] H2fc^-rA5fcy— 6tcte, y 

- WtXE*3 2tC»a©y-h**jR3 4&*A.-C35E 
Mt^V-X;USi3 9**aMStlTV>-B, V-X/t 
XBH3 9H «t»itTMl/T^S. 

Be« 3 9 fc, y-x*s 3 6 1 H*o*«T^j«$nr 
y-hfgffi3 3> y-h*&&ssi3 4, 

TTFTj £BT. ) 4 0^«|$ 
U BTFT4 0\Z^y7>tfm?<DmMZ:?rtZ>o 
[0 0 5 2] y-MXE83 2> y-X/^Ei»3 9 
*5«fctfTFT4 0£«r?T, SS3 1Ji*MK#*«» 
K4 2*«»«$nT^5. #flMgiHK4 2CDStt*ffi4 
3**»js6sn*flW*Ictt, jB«ttT56«UB*«3»]B«»C» 
J*3ft>^ JBSHcDiMU 2 a*t»jBK^nr*5D, h*U 
-f >«*3 7<0»»(rtt3>^^ h^-;^4 3*W*$ 

w«*fi«Bi4 2 ©jp***^ cntcn>^ 

* hafc— ;P4 3 SJpj*T«xa±©Wa 
*813 0*fP*-r4IB©JSilJBJP<O/t7!y*&/jN$< 
"T£A:g>, db«B4 2 aCDifc^HESl 0 wmOT^^L 
^. -«IC, O/im^TTfe-5. 
|git»&4 2^GSB4 2 a^^ilCT^X^A, 0 

3 8t>m&t<n. saws 3 si* 

^>9 9 h*— ^4 3K*^T, HK>M3 7iS ^ 



(6) 4$BB¥6-7 5 2 3 8 

[0 0 5 33 A«4 5±JCtt, *5-7>f;^4 6«»f 

5M 6 ad«?n, 3 8 IC»«JL&VM)MH;: 

HIfi<57^;^4 6b«^$n^ — 7 
4 6 Ji^StC^ I TO (Indium Tin Oxide) 

s«*aw««4 7 3&sj^a$ti, se»K-e©±irttEf6i 

20 K4 8 0*#jS;*ft*. 

[0 0 5 4] MfEPIX«3 1. 4 5te, £#mffi3 8£ 

n, *«iH»c*K»4 9AtttA3nTS»fa!jK»*^ai« 

3 0*%St5, 

[0 0 5 5] B3H M\$$&ZSm2\Z7TsZtlZ>W&* 

ttzKMnrnz s&m&3 i±\zm&rr 
bmhtsxbisitsd. H4ttH3K^rjgrt#»«B 

Wr*WHBlTr*D, 0 5 3 <DXg s 7TiV^n 

5 i <D¥-mm*n$>z>o 04 (d \tm3<Dxm 

20 s4^U 04 (2) ttB3fiDIis7*3KU 04 
(3) liH3©l8s8*^U ESI4 (4) (i0 3OX 
@s 9 £^LT^5, 

[0 0 5 6] X@s #9*&&&>SjS*fB«S 
©1«3 l±l:X/V^'J>ifSCJ;oT3 0 0 0 ACD 
i?£<D^>*;U&«Ji£^j&U MJy 
^y&*3<fctfx^>^ic£^T/^-x>^£fr 

y- h/uE« 3 2 *«tr;y- km 3 3 *»«t 

Iis2Tll ^7X?CVDjfel;J;oT4 0 0 0 
A <DW S <DSft ~> U rr >^ £ !&Z> Y- b *fi»Bi 3 4 $*g 

[0 0 5 7] XSs 3m ¥*#/a3 5iJi^ 1 
0 0 OAOa-S I Jit, 3>^^M4 1 t&*J»£ 
4 0 0AcDrr Sla-S IHt^^OJBTraJRWteJK* 
7gJ5£<*n*:n + ffla-S lJB*<fctXa-S i SO 

4 1 £^j*-r&o Igs 4TH SS3 1 ©*HfJC*$ 

2 0 0 0 A^iJ7"t>*I^;\7^SI;J;oTM 

-^t!3 6, H W>««3 7*J:CXy-^/txE» 
40 3 9^«U TFT4 0^n, 04 (1) 

XS s 4 iT(0«ll87^T F T 4 0 ^»JSE* n&* 
S3 lcDgfBWC&£« 
[0 0 5 8] XiSs TFT 4 0*JMELfc*K 

3 l±©^®tC^'J>r 5 H«Hi&2 ^m©*Sfc«j« 

#««3eK4 z&m&r*. iMs 6t?fi, *hu 
yy5^tt*J:rXF^xy5F>yftsffiur#«8it 

14 2tC3>^^ h^— 3^^fig-r-5 c XS s 7 T 
tt, W»»jftK4 2±tC^hL-> ? X h5 0£&*U 0 
5tC^$n^VX^5 UA^TKtttf3 8»AflHt 
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11 

<D&&tz>it#>\Zs i 2 o < c—2 s owmm-e&Mm 

£?t5. **«5«T«, 2 0 0t, 3 0#CO**&J££fT 
SI 4 (2) X@s 7 ^-C0D^31i»T^©S« 
3 1 (DffiWm&Tik-?. 77^5 1 iCfcJU £tt«a 38i 

tttt5 1 a^^rjfcJB/SSnTl^*. 
[0 0 5 9] lis 8Tlt 04 (3) \Z7jkt£tlZ>£5 
ftbls&X h 5 0£*oT#«*gi&Bl4 2«Xyf 
>^LTSS£Ht&*0. 5/im<Odli^4 2a^Mt5. 
-COi€, ^hl/yXh 5 2K*MfiS£fT^ &HS5 0 

m\ZM$LZnZ>. Z\>9 9 h^-)V4 3*5<fctfT 

FT4 0 JL<Z>^a*&»Bl4 2te, ift h UvX h 5 0 \Z& 

[0 0 6 0] l8s9Ttt» f«MiH4 2±^ffi»CT 
;U5x^AB*»«u S4 (4) ^^$n-Si:5(cdb 
SS4 2 a±£E*Mia3 8 C©tt«OSS 
£St«S3 8**rT*S«5 2^5. s«« 
S3 8I1 #aiBHK4 2\zm&i<tl1tzi>9t? K*- 
JM3^lTTFT4 0OKK>«i3 7 £:&SK3 

[0 0 6 1] *r«*fij&fl|4 2±CDfig&4 2 aWMtti, 
VX^5lc^*K, h 5 0<Z>/P£. K^-fx 

[0062] euicDx&CcfcoT* sit«a 3 8 

«H8aBl4 2<OK^-fXy^>y»m*«<UT, diSS 

4 2 aCDi$£H£ 1 MmtL/S:HS3 1 £»ac<fca*T 

K3H#1 Mm-e*5S««S3 8^#-T^SSt3 

[0 0 6 3] 191 fcjK3*l*«3Sr©»«4 5 SC^fiE^n 
fct^ttf I TO^SJSfiO. WSfilOO 

E£IC<fcoT, M4 9^A$n^. « 
i4 9iLTH &£Atf*flfi*£fiAUfcyxh* 
X hfcg (^;i/^tt43, ffi£« Z L I 2 3 2 7) c 
«*»tt*« fS&£ S811) *4. 

[0 0 6 4] SI*«S3 8^ft4M5 2, 

5 9 ©E#»tt©««tt£3imfrBHT**. E»*a 
3 8 Sr^-T «X« 5 2,5 9 ICKnUlftttflMI 5 

3^Lt^S«5 4^fU ^£15 5$ 

mfct*. stta«as$si3 ok^t. a&4 5 

5 3 *5<fct;£& 5 4 <Z>JH*r*l*tt ^ 



<7) W6-7 5 2 3 8 

12 

1. 5©t>©Sffl^iTVi«. »«5 4 00±»fc, 

* h 5 e 14, Eitma 3 8 lc*K 3 1 (c# 

bTA»a0-CAtf-r*AJt#5 7 0 5 M3 1^) 
»«#ftKE»tr *«SL3fc 5 8 Sr«tffl-rs <£ 3 £« 
3 1 ©tttl#|fill:HSSnTVi5. 
[0 0 6 5] SI«JB*«5 5fcAI#3n*AI#*5 7CD 
A»««&»bS-&TS««a3 8ICJ:^»SL^5 8£ 

io n*. ro«i«3ie*tt, Ettaaas**£B3 o^oe 
[0066] ia 7 *mi&me>Kft&m 3 8 s 

2 <2>Eftttttt*tt« 6 0T^^ 5 9 

tefti&6 lTr^Sft*. H7K:*HT\ A&fte&hi 

tt*«ofe»*rtl©S4**^*^<, A*M*a*;fc*tr>» 
file tttta*ift<BEi«savhS n t 5 «GH*£#o T 
US. -^niC^UT, S«5 9(OS»»tt^tft«6 

is. a»s#«©sjt#tts^Tfi«6 2tmm<Dj& 

[0 0 6 7] uO<to(C, K^-f Xy^>£f»Bfl£»MB 
T^^. £Ac, 7^^5 l^)iC%a«5 1 a<0£a£><5£rj 

[0 0 6 8] EttStt*Xa*3SB3 0±{c*Sv;u^ 
-^5 6$EfilT, E*rts*»«L;fc. E»»i, A 

S^^fi 3 0 <o&«;£r^co&«3fc 5 8 <D&m<nttm$: 

&&Z>Ct\Z£-3T&ibtlZ> 0 m&&WtoVfz®&* A 

»ft e = 3 0 0 <oA»36ic»-r«E»a*a*^«B 3 

0C0Elt^«, *92 OSSt36^DWS<, 3>h77h 
[0 0 6 9] 08H *«WO-*«Wt»5S»fi« 

*U ^W2t4S»Sl^a^Sfi3 0ICJ:oT«SS 

T«*sn<5ftfi€*L, jAMUEitaaA^ttB3 
a? [0070] *&mm<DKxmfet&&7K&m 3 0 t(4. 
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13 

[0 0 7 1] £ bid. 4 2 CD 

V*. W«fB»BI4 2 < fcUT#U<5 H»JB*fflV» 

[0 0 7 2] 75*3, j»E*lfi««JC*J^iTtt» 

i Lxmm&mYx b • n^e- FfcW-Ltf&wn^ 

tkttwimmcDj: o a****!***— k, 
»*a*»en*. s&*s»8fijTtt. 7s^^>^fm^ 

t ITT F T 4 0 *ffi^fe*^tC^ViT^L^^ni: 
t>, £i&fiMIM (Metal -Insulator-Metal) H 

[0 0 7 3] H9tt, ##9I©ffi©**M£*-r««3 
KO^ffiErc**. £*f»B3 8±KW:, *rift*&i&Bt4 
0te»dE$n*i2i«4 2 a«M,Ti!MB3 8 artt^RBflrj 

3 8a©^*»J5tt, £©Klt««3 8&£oTfcW« 
dtlte, *««1M4 2±fci2i«4 2 a£»« 
T*l«fcJBt*6n**h-7X* 5 l©#R*hM3 8fc 

*te-r*««fc, HUEW^*->-c*e«*5 1 a$ 

[0 0 7 4] i£b«4 2 a*»J«-r«fc86(!E)*hTX^5 

1 <o#£at*« 3 s \z#fe-rz&mz* *n*n»&* 

£#t««3 8fc*t*TS««©*h^^5 l±fctt. 

*n-enwi:E^^->-raKt**5 1 aOTwssn 
1 s*t*s 3 8 \ztt&Tzmwrt*—>&M& 

[0 0 7 5] ^^:SI9tC^$n^affl4 2 ati, 2li 



(8) 4$§8¥6-7 5 2 3 8 

W 

*tf«H»#©«;*:iRg£5 /zm-t 1 0 amiU 
ttO. 6 /zmiU *ft&a«lE»M3 8 fcaWST* 

->*«aLTVi*. fci^tf, 3 0 

0 /zmx 3 0 0 urn, ^3 2 0X 2 4 0, 

[0 0 7 6] &*5, SltSHKaX^SB 3 0 <WBj& 

[0 0 7 7] SM13 80»#*<a:D. £tt«ffi3 
8^|*i-45«*iO^F#fi*tR|JBi:)a:«*'&tCtt, 2 

[0 0 7 8] H±©i5fc:*S«ail«llCj:n«, Ktttl 
3 8«»<0*t[HId!iS^fi6-rsfc*, V-*A*E*3 

9 ^:skb«3 8 <t©«B^FA^±i;r, 

20 3 8^»SB<^«*g»Bl4 2±ttn3db*^<¥fiT*S 
0©*^JMfc*«rft±1-s. fiWBB 3 8 B8»tC« 

*$nsdii«4 2 att^aaicfiisn, ^^c^^n 
©»a:«2a*{a±o^tt^6riE5fcft, ^^a* 

[0 0 7 9] *fc**««KJ:ntt. WI2db^4 2 a <D 
EM/^- 3 8 lc*5^Tn— 

#7 [0 0 8 0] Hi Ott, *«?8(OS&tCffico*J6«T* 
AXa*KB 1 3 0O£r®^T&0, HUH 

®i oic^2n*s«i 3 i©¥wb-c*s. x^xtz 

<Krt> 1 3 1 JhfC. ^nA, 

*ir^6i«sa[*«)y-hnxE«i 3 2^H^Mc^ff 

fcWt^n, y-h;UB«l 3 2 j&> htai 
3 3)&«»«LT^*. y-h/1^E« 1 3 Olctt, 

[0 0 8 1] y-hmffil 3 3^TSfil 3 1±C0 
Sfbv'UziV (S IXi ) , ^y'Jn> (S 

^ iOx ) &£#&/«*y-hifis«i 3 4^M$nr 
y- h«a 133 oi^oy- h^j&jK 1 3 4± 

tC«, (BT, r a -S ij ifi 

Si 3 5**Jpj*$nTV^. ¥»*11 3 5tiDj9|«|fftr 
tt, a-S i^^e^3>^^hSffil4 U« 
SnTVi*. h*Sl 4 l±(Ctt, 

1 3 6^1IM$n, te^c7)=i>^^ h«Il 4 1± 
\z\t. V-xtil3 6i:W«l;wx ^U^X 
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(9) ^¥6 -7 5 2 3 8 

15 16 

[0 0 8 2] hi i tc^-r J; 5 y-xtts i 3 6 ir Bumwaismm i 3 o 

tt, WCXE*1 3 2 tfltlfifioy— MMWBl 34 [ 0 0 8 7 ] 0 1 2 01 143j;tf0i 2£^£*l* 

**^tx*«v-xaxe»i 3 9jwm*3*itv> £ia&#r<55tfM 1 3 8^s«i 3 i±icjmm-<s 

S. V-X/Ui«13 9ll WWtLTflltBL-r^ »JS8*ftSlttW*rsxaHT*0, B13ttB12fc5K 

5. y-X/tXE«l 3 9 fe, V-XMl3 6tHi -rjert^ftSR^aWBUHTiO, HMUB12C!) 

y-hfffil3 3, y-h^fi XSa 5T«^6tl-6VX^ 1 5 ia>^B5HT»-5. 13 
SKI 3 4, #a*#/§l 3 5, V-X«il 3 6i3j:^ 13 (1) ttBl 2©Iia4^U 013 (2) \t 

HK>til 3 7 1*. »ih7>y7^ (JKT, TT 01 2CDXga 5*jj*U 013 (3) Ml 2<DX» 
FTj <hB2To ) 14 0$I^cU KTFTUOft 70 a 6 ftj*U 0 1 3 (4) t*0 1 2 <DXH a 8 SjkU 

X*f !y^>^?0>«|g£3rr$o 013 (5) Ml2©Ha9Swl/t^. 

[0 0 8 3] &*tnmi 3 8d«»*sn«fli«jctt. & [0088] i§ a im #7Xfc£j&>sjs«&i&fttt 

*Odb«l 4 2 a at^MflflfcJMte nr^JS. CD&&1 3 1 -tlCX^y$MJ>yffifcJ;oT3 0 0 OA 

XEJ613 2, V-XAXBH13 9, TFT 14 0*3 Oj?$0^>5'MIjg^l A MJ 

<fctftOig&l 4 2 a^lot, SS13 l±^rffitc^r«*g V^77as*«fc»Xy5 t >yic«fcoT^^-->y«fT 

Ml4 2*W«SntM. ^^§11 4 2fcfcL ^ ^-h/tXEIBl 3 2Wr/y-hMl 3 3&M 

4 2 alCiRC&dbaBl 4 2 b*«*i;s. HU-f> /£T*, Xg a 2 ^XTC VDj^tZcfcoT4 0 

Ml 3 7«#fcK*, n>*2 h*— ;n AZifimtiL* 0 0 A^Sogfti/'j n>7!r>£j£*y- 3 

ntv^. ffias^ats i 3 o «:ffdt"r«iRcE>«a*ji[ 4 $^^r-5 0 

®/t^iy^*/h^<r^fc«). db«l 4 2 bOift^H 1 a? [0 0 8 9] XIa3Tfl ¥^113 5^^ 

1 0 MmHT^fiFSl^. — lOOOAOa-Si JBt, n>&& hjg 1 4 1 

Jttfc, i*iiJB£>/P£f*l 0 //m£(m5t*Ta&5. JP$4 0 0A(Dn + ffl a - S i M Z.<nmvMfflb\Z 

0851 4 2 aoeyftt, 1 0 0*£mJKTa*#* 7gj£*T*. ^J&^nfcn* £f a - S i Jl&itf a - S i 

agBi 4 2 a.tm&znxK*m^<omwi&m iw-->^j i 4mmmi 3 5*<tr^n>^ 

Kl 4 2 J:(:7;^r^A, Rft^&Jt^ENMl ^hS141 Zmtiut*. IIa4TH SKI 3 l © 

3 8a*flMS$n. 5EltMl 3 8H3>^^ h*-;H 2 0 0 0Ao*'jyT>4I4X/1y^fti; 

4 3t6^r^H >mi 3 rtsasna. $ s ±ot»«u ro^euy^v^jpwi©/^^— — 

-t©±(cE|S]Kl 4 43^«JSE$n«. ffoT, 7-XW13 6, HW>Wl 3 7*«ttf 

[0 0 8 4] £ftMl 3 8fck 01 \\Zm1snZ>£5 V-XAXEI61 3 9£»SU TFT1 4 0 tftSSfiW 

IC, y-hA'XE«ll 3 2<D— «*5j:tfy— XAXEtt 3. 013 (1) Xfia 4 *T?©«l31*Ta©TF 

1 3 9<D-mz^mim:mi 4 2^LTll$n5J: T 1 4 Q&Mf&Zftlt&mi 3 l<E>8rffi0Tfc*. 

^iCM^tlTVi^ Z<D1t#>. EttMl 3 8®ffl8l [0 0 9 0] Iia5m TFT14 0^MLfcS 

£*€r<1"*;r£j&«T£, *^IBB50>BI1 « 1 3 1 ±±®K* h U^X h : O F P R - 8 

0, 9!*^*a***ariB£:fc*. SUM 1 3 8 <Z>/^— 0 0) £ 1 2 0 0 AoffSKaMr U 014lC^$n-5 

z>jf^aS3S:<Tfc*l:tt 1 3 8(OfltS 7^^15 1^^ 013 (2) (C th S n <fc 5 

eat. MU2 a£WjSLfcHi/«£^fttfJ:V>. £ tfMBi 4 2 a*»jg8-r*. ^Xd7 1 5 1 \z\t. Kit 

^> Kl««i 3 8iy-h/UE«l 3 2JW:tfv- Ml 3 80»j*K*tcHi4fc3ftafti-6J:aK:, MM 

XAXEttl 3 9 £<DtU&f&tfi2zV&£ZlZ\& 11 T^rnJB<D»efl»* 1 5 1a, 15 1 bacRBRHcjg 

r««B#lCttCi«l 4 2 a*»]*bftV>*j«£TntfJ; J&£nTV>-5* Xttfittl 5 1 a<Z>it&D 1 tt, 3fc3fc& 

^- 40 «1 5 1 b(Z)ia&D2cfci3t>*£<^£nT^-5o 

[0 0 8 5] 5S14 5±(C«, JI^l 4 6 Wtf» KCDltil O^rnT^O, Dt^D2fi5^m 

3ft«»jSEan$. ^7^ — 7>{M14 6H £«13 1CD BgDl, D2H -£-*l-?n2 0 MmTOW 

EttMl 3 8 KSGrraWKKMU £LV>. #*H«Ttt, 2M<Z>X3ttMU 5 1 a. 1 

ao?^;^ i 4 6 aa*»jEST*n. Emu 3 51 b^tn^x^ 1 5 iM^t»n£t). ^x^ 

WLfc^flWtlctt, Ifico7-r^ 14 6 b^jsK^n 15 1 ttctilc«IO**n«:^. M^»ili0P] 

^. *7-7^;^ 1 4 6±©^rM(C«, ITOttif^ ?^Tt><t<, $fc3MK±CR^Tt>«l:K 

e»S2^3[^*ffil 4 7, $6I^O±«CEl«]Kl 4 8** «Waa&ff^* 013 (2) JC^^n^ct-5(C, dbggl 

^J*$n^>. 4 2a &&W£tVZMmz&f$ t -tZ>. 

[0 0 8 6] MSS 131. 145H EffM 138 [0 0 9 1] II a 6 Tfi, S« 1 3 1 ±£BKaR U -f 

<!:7>rM 1 4 6 a^-aT5±5IC(BH&*ttr» 5» 3 HUMS* 1 am©i»$ 013 (3) tc^^ 
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[0 0 9 2] X@a8-CH, 1 4 2 b £*rT*W« 

itei&Ki 4 2 ji^rMtcia i 3 (4) \z7*i*nz>£.5\zy 
jvs-v&frz&iz&mnm&j&f&i,* x@a9-ci;t0 

13 (5) lZ7jk2tlZ£ J 5\Zdhmi 4 2b±\Z5iKnm 
1 3 8£/^-->^-r*. £$f*ffil 3 8 Si, *r«i& 
mmi 4 2\Z&&2tlftZl>#>7 h*-;H 4 3£;fM, 
TTFT140(OKW 13 7 <h»^nt^ 

So simnmi 3 $<Drt*-->?m\z. &mm&mi 

4 2CDTc0^bl^v f X b^e^Sdbffil 4 2 ate, 8 

[0 0 9 3] &B1 4 2 aCQTf^ti, VX^ l 5 I (DM 
«, &g&l 4 2 a^^M^^h^l:J:oti 

14 2 a<D^(£, Cigl4 2 a O^Js£%. JSWffi3a*r-5 

[0 0 9 4] 19 1 0 tw^^n^flfi^CDSS 1 4 5 \Z}&f£ 
Sn5tI14 7ll fc£Atf I TO**SJE8D, JPStt 
1 0 0 0AT*5. Ml 3 8, 1 4 7±C0£fnJl8l 4 
4, 14 811 sPU-r 3 Kfc Mt^Ci: 
i:t^T»«$tlTV»<5. ifil3 1, 14 5MtCtt, 

^ ij - >^1T5 c i c t, «A14 

ctfcfcoTatfti 4 9**aAsn«. Mi49tb 

ZL I 2327) (C, 3t*»tt 
WJt W;i^tt«, nffl€ S811) £4. 5%fgA 

[0095] hi 5 a. *&9itoRtmmmm*Ki&n 1 

3 0OR|*»tt©j||BeKfflV^nSS»«l 7 OCOKifi 
X@^KW*r^XSBIT*0, 19 1 6(^1 5 9^-X^ 
£IB9!T£»rM0T&£. iSblTIt 016 (1) 
(C^t* <fc 5 tC, lmm^7X <AA« 7 0 

5 9 1 7 1^-^BIC, V*J7s h 

W W$L/<ti5 0 0 rpm-3 0 0 0 rpmTX^ 
>3-KCioTJWT5. *S»S«TH 3 0 0 0 r 

[0 0 9 6] Iib2tH l/^hl72^100t 
"?3 0#rmyj^-^U lSb3Tfl 016 (2) 
K^r^Kl, U^X h 1 7 2±lCRJP©a3t«*l 5 
la, 1 5 1 bStn^ KX^ 1 5 1 Sfiiltl 
**f?tr», Iib4"CH 016 (3) \Z7jkT^o\Z. , 



(10) #H!¥6 -7 5 2 3 8 

i* 

l^X h 1 7 2 SS«l, *«1 7 1 *ffifc;R»ftfeWf 
H8»©M17 4*ML& SMtlT, 2. 3 
8*(DNMD-3 GfcfiCJMsttW fcJfU^fc. 
[0 0 9 7] lib 5m ^7X1S1 7 l±(Ddb^ 
1 7 4&WSLOS1 2 0"C-2 5 OtTMIfS 
016 (4) fc^Sn*J:5fcAli£nT»H*0> 
»fcj&>fci£b«l 7 4)W§Mfc3n<&. 1 8 

ot;-c3 oftmmt&m&n^rco iibetit 01 6 

(5) fC^Tck 5 KiMB 1 7 4 &»«L/tat« 1 7 1 ± 
20 tCW«*fi»SI 17 4a *m&Lh1iL. WWIfijRjK 174a 
tim #U-fS H»B*«P*U<tt9 2 0 r pm- 
3 5 0 0 rpmT2 0 #flljX tT>3- MCfcoTMrT 
3. *SBB0jTt;k 2 2 0 0 r pmt2 O&MSfrflf U 
1 amC0^^<D^t»je»K7 4atS»Lfc. 
il7 4aCH dhBl 7 4\ZfeCrzft&W±CZ>&* 
tfhSB 1 7 4 «fc 0 tt»&^-C*-5, 

[0 0 9 8] lib 7 TH 016 (6) fc^-rJcSK 
*r«*fij&SS 1 7 4 a±fc&«i*IBl 7 5 & 

20 a, mtt£#mvfzz.ii&-c&z. &mnmi 7 5 

0. 01/im-l. 

<fcoT&«53SI 1 7 5 ^^J5jcL/to &JHi»B3 17 5H 
flggl 7 4i:fiot»*snfc»lBB«i 7 4a±i: 

OdbSffl 7 5 aMl/W*. £UifC<£oT,Eft«l 7 

[0 0 9 9] 0 1 7 tt, 1 7 0 OR»«rttC!>j||l3e 

»SR*t««MT»*. MI^Sll 3 0 

a? icja^&nassi 3 1. i 4 5&&zm&i 49 m<D 
jbswwu *n-en»i. sr^a. kiwi 7oco^ 

Xil 4 9»£a««*-**j*£««U *mt&M 
-V\Zm$T& 1 . 5 OKftttKftttJi 1 7 7 &ffi^T*9 
XS« 1 7 6 17 0 Kit* 1 7 

oosituttsajtLjt. s-*t«i 7 

s v&mtma 1 4 9 jB©«*c*5H-*s»#tt tmm 

[oioo] 01 7tc^*r<fcoic, K»»tt(oaifitt. 

K*Ttt 1 7 0 iZXRTZAmyt l 7 9 <Dft£L>t 180S: 
40 1 7 8T*tHr^^i:(CctoTfTt)n 

K#«l 7 0l:li, ^<D&«IC#b#&0£fcoT 
Atttfc 1 7 9 *»Airrs. * 17 8H 

^limi 7 5±<DA&yti 7 9&m*t-2ti&jfiL&m& 

1 7 0 A»« 1 7 

9 ©AltftS a £ft*.TA3t7fc 1 7 9 tD£>«»«| l 7 5 

KJ:*f83L7fci 8 o ©gi*£*ijrra c ttc-to rstt 

[0 10 1] 01 8 14, AttAX0£KlfSM£:0Hfll 

^W7T*^. Alt^^^T*SAIt3fcl 7 9<D 
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^o^ecoKfRiiLT^^nrviSo e = 7 o* <dblm 
mm*pi. 0 = 6 o q <Dfc2t&m&p 2, 5 = 40° 

<OR$t&m&P3, 0 = 3 0° <Z>&#3$#£P4, 0 = 
- 3 0° <D£3t&#£P 5, ^-40° (D&K&mZ: 
P6, 0 =- 6 0 0 <D&&m&&P 7, 6=-7 0°<D 

[0 10 2] 13 1 8Tfl 
«<OStt4#f*ffii«a^«SS 8 0 = 3 0° 

©fi»3MEP4li. 0 = 3 0° CD&fc^^v^A^E 

waftftp 1 0 cfc d t>«nri5 0 , 0 = -3 o° <z>s»§a j ( 
[0103] ^ojc-sc^jiffiiKintf, mvxnm 

dbgg 14 2a ±tr dhSB 142a tci&o TJgJ*£n*:dhS& 

142b z&Tttmmmm 1 4 2 ±k, 1 4 2 b 
ft&mnm 1 3 8 sawr s. tags 1 4 2 a co^ 

UUffi 1 3 8 a*»S*u RHMmtk&nsmw 13 00^ 

[0 10 4] «HS<B*h^X£ 1 5 Hi, [31 9iC^-T 
<fc5fcfc©*ffll>*©jW*L,^. 1319 (1) Ttt, 
«*l*15 1a, 15 1b^IH^TX^15 10 
mm&HDlti4 7%X&0, SJ19 (2) -m&>£»8 1 

sia, 151 h<otemwt^^ 151 <omrn^a<DA 

1*JT&£. 

[0 10 5]|S2 0tt* «3t««15 1a, 1 5 1 btfi 

mmnt<D4 Qx&^&stb&^x? 5 1, 151$^^ 

Xmtitetl1±RtttUl7 5, 1 7 5tC*5tt«A»«flE^ 
tSW3fc*<!:©W«^-r^77tr*«. A&ftmdX SO 
&ZAHK7 8. 1 7 80S»ittH 0 = 0" OHiC 
Softie, ffl[jftO^S©E(B^LT*$n 
t^5. 0 = 70° <0K»a«SP2 1, 0-6 0° C[> 
R*tME£P2 2, 0 = 4 0° V>K&&m*P 2 3, 0 
= 30° ©EI«Me£ P2 4, 0 = 2 5° cOE*fffcfi?£ 
P 2 5, 0=-2 5 ft ©S9t^«^P2 6. 0 = -3O 
° <0£$t!fiffi£ P 2 7 , 0 = -4 0° OSIt3»ft* P 2 
8, 0 = -6 0* ©RttMEfcP 2 9, 0=- 7 0° CO 
£St&&£P 3 OT^LTl^. 

[0 10 6] 02OTH ££»fc^*>^A<D&2p 40 
&fi£®£*fWttftflt$ttl!i 1 8 1 0 = 

3 0 a (DRK&mP 2 4H 0 = 30° OlMbT^ v 
•^AOSIt^SP 3 4£D*>«ttTi5D, 0 = -3O* 
<0Stt&&P 2 7*>£/i0 = -3 0° (Dmit^tf 
&<DK#&mP 3 7 *Q%*tlX\ f *Z£tim& 9 

[0 10 7] CflfcttU jffi^^l 5 1a, 15 1b 
#8raO4 0X*ft fcW«3 5%C0xtxhVX^ l 
5 1 &ffl^TW*©*»-CJE»«©S»»ttSH2 1 IC 
0 = 30° ©HtJUEP54H 0 = 30° OK 

A P 4 4£9t>#oT;fc^ 0 50 



4$SB¥6-7 5 2 3 8 

a? 

= -3 0° OSW3MEP5 7fe*&0 = -3O- ©«fc 
•7^*>"*A©K|«J«P 4 7±0"b«t)T^^^ 

[0 10 8] 02 2tt, KKflttl 5 1a. 1 5 1 bCO 

^r. H2 2^sa«©«^&4 oxeuit-rsciiiz 

ASIC, *hl/^h©ii^ KJP, ^IlS^l^ 
o SS-^Ki? (c J: o T h K *f & WW T ^ 

[0109] *&iAm<oELttmwLB*&7Kmm i 3 0 r 
rau 5it*s 1 3 8 £mf&Lrzm&mik 1 4 9^icteg 

a? IfcJIl 4 9 S^k TfcJb^as 1 4 9 aicKKBMfc-T* 
BSSHUi, %LM i mm<kK>b'b2<, &&&&&&&& 

Ra^^oBiai^as^iiSjEfza^icTs ^ tat-? 
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one side surface side; 

Fig. 3C is a view showing the surface-mount type antenna 
according to the third embodiment of the invention, viewed from 
one principal surface side; 

Fig. 3D is a plan view showing the surface-mount type 
antenna according to the third embodiment of the invention, and 
also the antenna apparatus that is constituted by mounting the 
surface-mount type antenna on the top surface of the mounting 
substrate according to the third embodiment of the invention; 

Fig. 4A is a perspective view showing a surface-mount type 
antenna according to a fourth embodiment of the invention, and 
also an antenna apparatus that is constituted by mounting the 
surface-mount type antenna on the top surface of a mounting 
substrate according to a fourth embodiment of the invention; 

Fig. 4B is a view showing the surface-mount type antenna 
according to the fourth embodiment of the invention, viewed from 
one side surface side; 

Fig. 4C is a view showing the surface-mount type antenna 
according to the fourth embodiment of the invention, viewed from 
one principal surface side; 

Fig. 4D is a view showing the surface-mount type antenna 
according to the fourth embodiment of the invention, viewed from 
another side surface side; 

Fig. 4E is a plan view showing the surface-mount type 
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